We document how the localization of production in Mexico's range of manufacturing subsectors and the specialization of its states have evolved as a result of the process of trade opening. We use the global estimate methodology to calculate the extent to which all industries are localized or all regions specialized. The results show that: i) since 1993, there has been an increase in global localization and specialization in manufacturing production; (ii) transportation equipment, chemicals, and food products account for the greatest share of the overall increase in localization during this period; (iii) those states closest to the US contributed most to the overall increase in specialization.
Introduction
The processes of economic integration in various parts of the world have given rise to a series of studies into the impact these have on the degree of industrial localization and level of specialization in an economy. 1 These not only document the changes brought about by the processes of economic liberalization, but also investigate whether these changes are consistent with the predictions of traditional models of trade, new trade theories or new economic geography. They make generally similar predictions about the consequences of integration, while only differing in their explanation of the factors that cause these. The vast majority of these studies have examined the changes in the patterns of localization and specialization in EU countries [see, Amiti (1999) , Storper et al. (2002) , Ezcurra et al. (2006) , and Krenz and Rübel (2010) , among others]. At a regional level, they primarily discuss the experience of developed economies, for example, the US [see Kim (1995) , Kim (1999) , and Mulligan and Schmidt (2005) , among others]; France (Maurel and Sédillot, 1999) or Spain (Paluzie et al., 2001) , to mention just a few.
A developing country such as Mexico-and particularly in the period under analysis, 1993-2013-represents an interesting case for study due to the rapid and significant decrease in trade barriers and costs that the country experienced from the mid-1980s onwards. These events provide us with an opportunity to compare our results with those of other empirical studies that analyze the effects of economic liberalization on a country's economic structure.
The period under analysis saw at least two major events in Mexico's integration with North America (in particular the US): the entry into effect of the North American Free Trade Agreement (NAFTA) in early 1994 and China's joining the World Trade Organization (WTO) at the end of 2001. We believe that in our case study, the effects of economic integration are reflected more intensely, firstly because Mexico was a relatively closed economy 2 until the mid-1980s, and secondly because, in regional-level studies, the forces 1 Based on theoretical models from the literature known as "new economic geography," which explain that trade costs, increasing returns to scale, input-output linkages (among companies in the same or different industrial sectors), and so on can lead to increased agglomeration of economic activity [see Krugman (1991) , Venables (1995), and Venables, (1996) , among others]. 2 The accession to the General Agreement on Tariff and Trade (GATT) in 1986 is generally considered to be the first major step in the economic liberalization reforms that put an end to four decades of the model known as "import substitution industrialization." that tend to concentrate production or to encourage specialization are stronger due to the high mobility of the factors of production.
Previous studies on Mexico have looked at the effects of liberalization reforms on the development of its range of manufacturing activities. Hanson (1998) analyzes employment data from the manufacturing sector and makes two main assertions: first, manufacturing companies sought to reduce their transport costs by relocating to states closer to the US (now the most important market), thereby breaking up the manufacturing belt around Mexico City (until then the most important market) 3 ; and second, due to important linkage effects, companies were motivated to relocate, i.e., closer to their suppliers or the buyers of their products. Chiquiar et al. (2016) analyze the impact of international trade on the labor market and assert that, as a result of NAFTA, employment and wages in the manufacturing sector increased. In contrast, they document that the increase in US imports from China following the latter's incorporation into the World Trade Organization (WTO) negatively impacted employment and wages in Mexico. Furthermore, they find evidence that the effects described above were not uniform across the country but rather more marked in those labor markets that were more vulnerable to international markets and foreign competition. Hernández-González (2007) uses local Gini coefficients to describe the evolution of the localization of industries and the specialization of particular regions. Not using a global coefficient to describe the entire spatial industry-state matrix leads her to assert that manufacturing specialization in Mexico decreased from 1980 to 2003. It is for this reason that in this paper we choose to use the methodology proposed by Mulligan and Schmidt (2005) of a global coefficient constructed from local indexes. Moreover, a particular characteristic of this global measure is that it is identical regardless of whether it is calculated using a local index of localization or of specialization, unlike other measures commonly used in the literature (e.g., Gini coefficients, Hirschman-Herfindhal index, etc.). 4
In addition to being consistent with those of previous studies, our results also provide further support for the description of diverse aspects of the effects of trade liberalization on the manufacturing structure of various regions of the country: i) we identify the manufacturing subsectors and states that have been most impacted by the opening-up of trade; 5 ii) transportation equipment, one of the subsectors most closely linked to the external market, along with chemicals and food products, two subsectors closely linked to the domestic market, account for the greatest share of the overall increase in localization during this period;
(iii) those states closest to the United States contributed most to the overall increase in specialization.
The rest of the article is organized as follows. In Section II, we describe the methodology proposed by Mulligan and Schmidt (2005) for obtaining a global measure of localization and specialization. Section III presents the results, first from a global point of view and then at a sectoral and regional level. Lastly, Section IV concludes. 5 Previous studies have documented the relocation of manufacturing activity but have not specifically identified the subsectors most affected by greater openness.
Data and methodology for determining the indexes of industrial localization and state specialization
Localization and specialization indexes are calculated using data on the value added (VA) of 21 manufacturing subsectors (at a 3-digit level of disaggregation), for each of the 32 states. 6 These were obtained from the 1994, 1999, 2004, 2009, and 2014 Let us consider a matrix comprised of 32 rows and 21 columns, with states denoted by the letter i and subsectors by the letter j. Thus, element , of the matrix indicates the VA produced in state i by subsector j; the total VA produced in state i is obtained by adding the elements of the corresponding row and denoted by ,• ; the total VA of subsector j in the country is obtained by adding the elements of the corresponding column and denoted by •, ;
and finally, the total VA of the country's manufacturing firms is obtained by adding all of the elements of the matrix and denoted by .
Following Mulligan and Schimidt (2005) , local geographic concentration indicators for each subsector are measured by the Localization Coefficient ( ), which compares the share of industry j in the manufacturing production of each of the states with respect to the share that each state represents of all domestic manufacturing activity.
Thus, the greater the difference between the relative importance of manufacturing activity j in state i and the importance of state i nationally, the greater the level of geographic concentration of that activity.
Meanwhile, to measure the degree of diversification of state i, a Specialization Coefficient ( ) is used, which compares the share of the various manufacturing industries in that state to their share at the national level. 6 The 1994 Census classifies economic activities according to the Mexican Classification of Activities and Products (CMAP) system. From 1999 onward, the censuses use the North American Industry Classification System (NAICS). The 1994 data were adapted to make them consistent with the NAICS system. 7 Each year's census contains information for the immediately preceding year.
This definition implies that the more the economic structure of the state differs from that of the country as a whole, the greater its level of specialization.
The localization and specialization coefficients described above are specific to each 
Results

Evolution of global localization and specialization of manufacturing firms
Graph (1) shows the evolution of global localization, ( ), and global specialization, ( ).
The indicator shows an upward trend during the subperiod 1993-2003, which coincides with the implementation of NAFTA. This trade treaty significantly increased Mexican exports to the US, though to differing degrees depending on the subsector and the state. However, nationally, figures indicate an increase in the geographical concentration of manufacturing production and in state specialization. 8
Graph 1. Evolution of Global Localization and Specialization
Own estimates based on information from the Economic Censuses published by INEGI.
Subsequently, we see a decrease in the levels of localization and specialization in the manufacturing sector nationally in the subperiod 2003-2013. This is explained by China's entry to the WTO and the consequent increase in its exports to the US, which led to a decrease in Mexico's share of imports to that country (Chiquiar et al., 2016) . This implies that China tempered the impact that NAFTA had had on levels of localization and specialization by 8 The evolution of the coefficients ( ) = ( ) in Graph (1) remains quite similar when these are calculated using a different variable, Persons Employed (PE). Likewise, the results are similar if we use different levels of disaggregation of the variables VA and PE (4, 5, and 6 digits). The robustness of the results makes them comparable to those of other studies that describe, using the PE variable, the changes in the regional economic structure since economic liberalization [e.g., Hanson (1998) and Chiquiar et al. (2016) ].
displacing some of the market share of Mexico's exporting subsectors and of the states in the country's north, which was where the focus of manufacturing activity had shifted from 1994 on. We will elaborate upon these explanations in our description of the evolution of localization by subsector and of specialization by state.
Evolution of state specialization
Table (1) (2014), who asserts that NAFTA has primarily benefited those Mexican municipalities located closest to the US, since they have better integrated into world markets. In contrast, those located further from the country's northern neighbor have lost out as a result of NAFTA. With the entry into force of NAFTA, the US market became the most important market for domestic manufacturing. This caused a shift in manufacturing activity away from the country's center (Mexico City and Mexico State) mainly to the states along the northern border. This can be seen in Figure (1 This relocation of manufacturing production was the result of companies seeking to reduce transportation costs by moving production closer to their export market (see Hanson, 1998) or their deciding to increase their production levels in states better endowed in terms of the communications and transport infrastructure and human capital required to export goods (see Chiquiar, 2005) .
However, the process of state specialization was not uniform throughout the period 1993-2013. From 1993 to 2003, the specialization coefficient increased in 75% of the states, whereas from 2003 to 2013 this was true for only 46%. The increase in the level of state specialization following the introduction of NAFTA slowed down after 2001 due to the effect of increased competition from China on the country's exporting states (see Chiquiar et al., 2016) . This fact is reflected in Figure (2) , which suggests that during the period 2003-2013 the shift in manufacturing activity away from the center towards the north continued at a more moderate rate and in a more uniform fashion. 
Evolution of industrial localization
Table (2) shows the estimates of the localization coefficient of manufacturing subsectors ( ), their percentage share ( ) of domestic manufacturing production, and the level of localization adjusted according to share ( • ) for three of the five years of the sample.
In 1993, the four most important industries in terms of localization were (from highest to lowest): petroleum and coal byproducts, transportation equipment, chemicals, and food products. By 2013, petroleum and coal byproducts ranked fifth due to both a decrease in its localization coefficient and, more importantly, a decrease in the sector's share of manufacturing output, which fell by more than half from 7.7% to 3.7%. That year, transportation equipment ranked top, partly due to the increase in its level of localization, though primarily to the increase in its share of manufacturing industry, which rose from 9.5 percent to 21.7 percent. The increase in the importance of the chemicals, food products, and primary metal industries, which occupied second, third, and fourth place respectively in 2013, was the result of both an increase in their level of localization and in their share of manufacturing overall. Graph (2) shows the change in the contribution of the most important subsectors to the global localization of manufacturing industry during the period studied. 9 The industries that showed the greatest increase in terms of their contribution to global localization were: transportation equipment, chemicals, and food products. Furthermore, this growth was more significant in the period 1993-2003 than in the subperiod 2003-2013. The effect of more open trade was reflected in an increase in the relative importance of more export-oriented activities. In particular, the contribution of transportation equipment production increased significantly relative to the global localization of manufacturing firms during the period 1993-2003. This increase is explained by both the increase in its share of manufacturing VA ( ), which rose from 9.5 percent to 17 percent, and by the increase in its localization coefficient ( ), which went from 0.33 to 0.41 in the same period. From 2003 to 2013, its share continued to increase, although at a lower rate, eventually reaching 21.7 percent; however, the decrease in its localization coefficient resulted in the increase in its share being marginal during this period. 10 Similarly, other subsectors more closely linked to the domestic market also increased their contribution to the global localization of manufacturing during the period studied. In particular, the increase in the contribution of the food industry in the period 1993-2003 is due entirely to the increase in its level of localization, whereas its growth in the period 2003-2013 is due solely to the increase in its share of VA. The marked growth in the contribution of the chemical industry during the period 1993-2003 was due both to the growth of its share of VA and to an increase in its level of localization, while the decrease seen in the period 2003-2013 was due to a fall in both its share of manufacturing VA and the level of localization of the economic activity.
In contrast, the contribution of other activities to global localization fell. In particular, the production of coal and petroleum byproducts showed the greatest fall in terms of its contribution to the ( ) = ( ). The significant decrease registered between 1993 and 2003 was entirely due to the fall in their share of VA, since their level of localization actually increased. Meanwhile, the decrease from 2003 to 2013 is explained by a reduction in both the share of VA and the level of localization.
Final comments
This paper provides new elements with which to describe the processes of reallocation of resources between regions and subsectors that began with NAFTA and which still continue some twenty years later, affecting the development of the various regions of the country.
Trade liberalization and the environment of increased competition faced by Mexican manufacturing production have had a varying effect on the development of its industries and, therefore, its regional economic structure. This has been reflected in changes in the levels of industrial localization and the specialization in the country's states. Our results allow us to affirm that the process of economic liberalization has had a mixed impact on Mexico's various manufacturing subsectors and individual states, though contributed to an overall increase in the country's levels of localization and specialization.
We believe this paper opens up new avenues for future research; for example, the methodology we employ here examines the spatial distribution of production, but not its geographical arrangement within the country. Therefore, one possible extension to this research would be to analyze the changes in the spatial distribution of the country's manufacturing subsectors.
